Surface plasmon resonance (SPR) spectrometry as a tool to analyze nucleic acid-protein interactions in crude cellular extracts.
This study presents proof-of-principle application showing that label-free affinity enrichment surface plasmon resonance (SPR) biosensor binding is able to semiquantitatively detect molecular DNA-protein interactions in crude cellular extracts in a real-time ligand fishing analysis study. Crude cell extracts obtained from a confluent HT-28 human adenocarcinoma cell line, synchronized to the G(0)/G(1) phase of the cell cycle, were extracted in a chaotropic medium and cryopreserved in liquid nitrogen. Various immunoprecipitation antibodies were used against defective human excision and mismatch repair genes, hDDB2 and hMSH2, respectively, which theoretically allow for protein binding to DNA ligands in their native conformation. A set of biotinylated DNA target sequence heteroduplexes were also utilized for binding hDDB2 and hMSH2, prepared by heating a biotinylated oligonucleotide strand with an equimolar amount of the complementary strand to form a DNA duplex for hMSH2; a UV-irradiated duplex was employed for hDDB2 instead of an irradiated single-strand DNA to enhance binding. SDS was used to regenerate heteroduplex-modified chips that were used in a BIAcore 2000 SPR instrument at 25°C. Results showed that hMSH2 does not bind preferentially to the heteroduplex-complementary pair. In contrast, hDDB2 was found to bind preferentially to the UV-irradiated version of the heteroduplex-complementary pair. It is concluded that the choice of antibodies with appropriate epitopes is crucial to the success of these SPR binding studies because of enhanced specificity.